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Expression of Early Population Doubling Level cDNA-1(EPC-1)/Pigment Epithelium-derived Factor 
(PEDF) in Mice Placentae and Human Placentae
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Kawagoe, Saitama 350 -8550, Japan)
Whereas there are many hypotheses on the causes of senescence of the body, it has not yet been elucidated 
whether the placenta, which is to be delivered from the mother after pregnancy for ten months, is also subjected to 
senescent changes. Namely, is the senescence already started in the placenta of late pregnancy, as it is a matured 
placenta?
　In this paper, a gene, early population doubling level cDNA-1/pigment epithelium-derived factor(EPC-1/PEDF), 
was used as a marker to examine senescent changes. This gene has already been used as an ageing marker for 
tissues although its expression level is fluctuated according to cell cycle, ageing, cell differentiation, etc. We 
noticed that, when the expression of EPC -1/PEDF mRNA was detected by RT -PCR, its level was decreasing in 
the placenta of pregnant mice as pregnancy progressed. Next we performed real - time quantitative PCR to detect 
EPC-1/PEDF mRNA in 19 cases of human placentas at 27 -40 weeks of gestation, obtained upon elective cesarean 
deliveries done prior to the onset of labor. Its expression was decreased as pregnancy progressed. The 8 cases of 
vaginal delivery and the 5 cases of emergency cesarean deliveries after onset of labor gave lower values than the 
cases subjected to elective cesarean delivery. In cases of 8 dizygotic twins pregnancy at 32 -38 weeks of gestation 
including two cases of discordant twins, the expression of EPC -1/PEDF mRNA was detected by real - time 
quantitative PCR. The placentae from the smaller neonates gave extremely lower values than the normal placentae 
from the lager ones.
These findings indicated that the placenta is an organ subjected to senescent changes. The onset of labor may 
be related with ageing of the placenta. In addition, it was suggested that the placentas with intrauterine growth 
retardation could show placental dysfunction accompanying senescent changes in the uterus.
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にあたり，その指標としてearly population doubling 








質的に，cell cycleと加齢に関与しており 17, 18)，ヒトの
dermal fibroblastを用いた実験でも，加齢性変化を示































































First-Strand Beads（Amersham Pharmacia Biotech, 
Inc., Piscataway, NJ）を使用してcDNAを作製した．
得られた cDNA 2μlを templateとし，PCR Beads 
（Amersham Pharmacia Biotech, Inc., Piscataway, 
NJ）を用いてPCRを行った．EPC-1/PEDF cDNA




（s e n s e）と 5 ’ - T C C A C C A C C C T G T T G C T G TA - 3 ’
（antisense）を用いた．PCRはGeneAmp PCR Sysyem 
（Perkin Elmer Cetus Corp., Norwalk, CT）を用いて







Quantitative real - time PCR
E P C - 1 / P E D Fの定量的 P C Rを L i g h t C y c l e r T M 
in s t r um en t（Ro c he  D ia gn os t i c s ,  M an n he im ,  
Germany）にて， fluorescence resonance energy 
transfer（FRET）hybridization probeを用いて施行


















た． HotStart Taq DNA Polymeraseを活性化させるた




ら寄与）と，pBluescript II にhuman GAPDH cDNAs 
（＋15 -＋1115） を組み込んだベクターを用いた．107





















Fig. 1. Reverse - transcription polymerase chain reaction 
(RT -PCR) amplification of EPC -1/PEDF mRNA in mice on 
day 13 of pregnancy. Lane 1＝Positive marker (Mouse liver 
sample used as a positive control); Lane 2＝Membrane; 
Lane 3＝Fetus 1; Lane 4＝Fetus 2; Lane 5＝Placenta 1; Lane 
6＝Placenta 2. The expressions of EPC -1/PEDF mRNA 
levels is unchanged in the different organs. The mRNA for 
GAPDH was readily detected in every sample as a single 
amplification product of predicted size(452bp). Relative values 
of EPC-1/PEDF were normalized of that by GAPDH.

















































Fig. 2. Reverse - transcription polymerase chain reaction 
(RT -PCR) amplification of EPC -1/PEDF mRNA in mice on 
day 18 of pregnancy. Lane 1＝Positive marker(Mouse liver 
sample used as a positive control); Lane 2＝Membrane; 
Lane 3＝umbilical cord; Lane 4＝Fetus 1; Lane 5＝Fetus 2; 
Lane 6＝Fetus 3: Lane 7＝Placenta 1; Lane 8＝Placenta 2. 
The EPC -1/PEDF mRNA levels were significantly low in 
membrane, umbilical cord, placenta. The mRNA for GAPDH 
was readily detected in every sample as a single amplification 
product of predicted size (452bp). Relative values of 
EPC-1/PEDF were normalized of that by GAPDH. 
Fig. 3. Reverse - transcription polymerase chain reaction 
(RT -PCR) amplification of EPC -1/PEDF mRNA in mice 
placentae. Positive marker＝Mouse liver sample used as a 
positive control; D13＝placenta on day 13 of pregnancy; D15＝
placenta on day 15 of pregnancy; D18＝placenta on day 18 of 
pregnancy. The EPC-1/PEDF mRNA expression significantly 
decreased closer to expected date of confinement. The mRNA 
for GAPDH was readily detected in every sample as a single 
amplification product of predicted size (452bp). Relative 

































近年，オキシトシン系 27 -30)とプロゲステロン系 31, 32)に
よる子宮収縮作用だけでなく，androstenedione33)や























Fig. 4. Real -Time reverse - transcription polymerase chain 
reactions(Real -Time PCRs)for EPC -1/GAPDH mRNA 
in human placentae. Comparison of the relative values of 
EPC-1/GAPDH between at 27 -40 weeks of gestation without 
complications except preterm bir th. Elective caesarean 
section(Elective CS)samples in 19 cases(A group)were 
prior to the onset of labor. The values of EPC -1/GAPDH 
(♦)were decreased as pregnancy progress. The values of 
EPC-1/GAPDH(○)were detected markedly lower level in the 
8 cases of vaginal delivery after normal spontaneous labor(B 
group). The values of EPC -1/GAPDH(□ )were detected 
markedly lower level in the 5 cases of emergency caesarean 
section(Emergency CS)after onset of labor(C group). Relative 
values of EPC-1/PEDF were normalized of that by GAPDH.
Fig. 5. Real -Time reverse - transcription polymerase chain 
reactions(Real -Time PCRs)for EPC -1/GAPDH mRNA 
in human placentae of 8 dizygotic twins pregnancy at 
32 -38weeks of gestation including two cases of discordant 
twins. The expression of EPC -1/PEDF mRNA in discordant 
twins at 32 and 34 weeks of the two smaller infant was 
detected extremely low levels compared the expression with 
the larger infants. The value difference were 15. 3 at 32 weeks 
of gestation, 13.3 at 34 weeks of gestation. Relative values of 
EPC-1/PEDF were normalized of that by GAPDH. 
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